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Description 

The present invention relates to a fiber optic 
connector assembly and concerns means for 
electrical ly connecting a fiber optic connector 
assembly to another circuit member. 

With the advent of fiber optics technology, one 
of the major problems which had to be overcome 
was the proper alignment between an optic fiber 
and an optoelectronic device. In the absence of 
proper alignment, the accuracy or amplitude of 
the transmitted light signal is compromised. 

GB— A— 2,112,170 describes a fiber optic con- 
nector assembly designed to improve the 
alignment. The fiber optic connector assembly 
disclosed therein includes an optoelectronic 
device having a lens and terminal means by 
which an electrical signal is transmitted between 
a circuit member and the optoelectronic device. 
An optic fiber has an end which is in close 
proximity and alignment with the lens of the 
optoelectronic device. A housing receives the 
optoelectronic device and the optic fiber end in a 
mating relationship. When it is desired to mate or 
unmate the connector assembly, this is done at 
the optic or light transmitted interface, i.e. where 
the fiber end meets with the optoelectronic lens. 
Every time there is a mating or unmating, the 
fiber end has to be realigned with the lens. After 
many cycles, this alignment may not be as 
accurate as the original mating relationship. 

Another problem that is encountered with the 
mating and unmating of a fiber optic connector 
assembly at the optic or light transmitting inter- 
face is contamination. Every time the fiber end is 
removed from the lens, there is the possibility 
that contamination can enter in the fens area and 
build up over a plurality of cycles. 

One means of minimizing this type of contami- 
nation is to provide flexible, normally biased 
closed, trap doors, as described in our European 
Patent Application Publication No. 01 13991, inter- 
posed between the optoelectronic device and the 
outside environment When the optic fiber end is 
introduced into the housing, the trap doors are 
pushed out of the way allowing for the alignment 
between the fiber end and the optoelectronic 
device lens. 

Nonetheless, even with the trap doors, there is 
still the possibility of contamination entering 
through the openings upon mating and unmating 
of the optic fiber end with the lens. Eventually, 
this will affect the performance of the system. 

It is known, in general, from EP— A— 61772 and 
US— A— 4,294,512 to provide mateability for a 
fiber optic/optoelectronic device at an electrical 
interface. 

The present invention provides a fiber optic 
connector assembly that is electrically connect- 
able to a circuit member, said fiber optic connec- 
tor assembly comprising mounting means 
including means for mounting an optoelectronic 
device having a lens and terminal means through 
which an electrical signal is to be conveyed 
between the circuit member and optoelectronic 



device, and means for mounting an optic fiber 
having an end with its end in close proximity and 
alignment with the lens of the optoelectronic 
device to provide a mating optic interface, charac- 

5 terised by a plurality of integral metallic contacts 
for forming a cyclable electrical interface between 
a plurality of terminal leads extending from an 
optoelectronic device mounted to the assembly 
that is selectively and repetitively mateable with a 

10 circuit member, said integral metallic contacts 
each having a first end with a resilient forked end 
portion adapted for electrical mating with a corre- 
sponding terminal lead and a second end having 
means for selective and repetitive engagement 

is and disengagement with the circuit member and 
in that said mounting means permanently main- 
tains the mating optic interface when the connec- 
tor means is electrically mated and unmated. 
One way of carrying out the present invention 

20 will now be described by way of example, and not 
by way of limitation, with reference to drawings 
which illustrate one specific embodiment of the 
invention. 
In the drawings: — 

25 FIG. 1 is a partially exploded, perspective vi w 
of a connector assembly of the present invention; 

FIG. 2 is a perspective view from the opposite 
end of the fully assembled fiber optic connector 
device shown in Fig. 1 ; 

30 FIG. 3 is a sectional view of the device; 

FIG. '4 is an enlarged, partially exploded per- 
spective view of an optic fiber end shown mount- 
ing parts of the connector assembly; and 
FIG. 5 is an enlarged, fragmentary, sectional 

35 perspective view of part of the device shown 
mounting an optoelectronic device. 

Referring now to the drawings, a connector 
system using the connector assembly 12 of the 
present invention is illustrated. The connector 

40 assembly 12 is in the form of an electric plug 
suitable for plug-in electrical connection to 
another circuit member, generally designated 14 
in the form of a socket. The system is thus 
designed such that the plug 12 can be selectively 

45 and electrically mated and unmated with the 
circuit member 14. 

The plug 12 shown in the drawings has a body 
20 that is adapted to mount two optoelectronic 
devices 16, each being associated with a corre- 

50 sponding light transmissible optic fiber 18. How- 
ever, it should be understood that the plug 12 
could contain one, or more than two, optoelec- 
tronic devices 16 and associated optic fibers 18. 
The body 20 is divided into two compartments by 

55 means of a partition floor 22. Because the 
arrangement of both compartments are identical, 
only one will be described, it being understood 
that the same structure of both compartments will 
have the same reference numeral. 

so The optoelectronjc device 16 is mounted by 
movement downvyardly perpendicular to the floor 
22 into a recess formed by a U-shaped wall 24 of 
the body. Wall 24 has opposing slots 26 to receive 
protrusions (not shown) formed on either side of 

65 the optoelectronic device 16 to key the optoelec- 
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tronic device relative to the body 20 so that the 
device is positively and predeterminedly located 
in the body. 

The optoelectronic device 16 has a lens 28 (see 
Rg. 5) surrounded by a generally funnel shaped 
lead-in or guide portion 30. The lens 28 transmits 
light to or from electronic means (not shown) 
which converts light into electricity or electricity 
into light. A plurality of leads 32 extend from the 
optoelectronic device 1 6 through which electricity 
is transmitted to or from the optoelectronic device 
16. 

An optic fiber positioning nest 34 is formed on 
the partition floor 22 for the purpose of holding 
and aligning the optic fiber 18. Looking at Fig. 1, 
the nest 34 is seen to generally include two 
outside yokes 36 and 38 and an intermediate yoke 
40. 

Looking at Rg. 4, a ferrule 42 is crimped near an 
end 44 of each optic fiber 18. The ferrule 42 has 
two outer flanges 46 and 48 and one middle 
flange 50 all of which co-operate with the nest to 
positively position the fiber end with respect to 
the body. The middle flange 50 is adapted to be 
received in a transverse slot 40' in intermediate 
yoke 40 so as to be positioned in two opposite 
directions while outer flanges 46 and 48 are 
adapted to be received at the outside ends of the 
nest 34 adjacent yokes 46 and 38, respectively so 
as each to be positioned in respective opposite 
directions. 

!n order to seal the interface between the optic 
fiber end 44 and lens 28, there is provided an 
open ended/ cylindrical elastomeric sealing 
member 52 as is best shown in Rg. 4. The sealing 
member 52 is compressibly mounted on the optic 
fiber 18 between outer flange 48 and the funnel 
portion 30 surrounding the lens 28 of the 
optoelectronic device 16. 

The optic fibers 18 are received through back 
end fiber channels 54. The body 20 also includes 
latching hooks 56 on either side of the fiber 
channels 54 for reasons which will become more 
apparent hereinafter. 

The front end of the body 20 has a shroud 58 
which surrounds a plurality of contacts 60 which 
are adapted to be selectively mateable with the 
circuit member 14. Each contact 60 has a forked 
inner end 62 (Fig. 5) which is adapted to receive a 
respective optoelectronic device lead 32. In this 
manner, the contacts 60 are transverse to leads 32 
and provide a typical mate pin conductor interface 
with the circuit member 14. In order to ensure that 
the contacts 60 fully receive their respective leads 
32, a clearance slot 64 (Fig. 5) is provided imme- 
diately below the optoelectronic device 16. 

A cover 66 is adapted to slidingly receive and 
enclose the body 20. The cover 66 has a rear end 
portion 68 having notches 70 formed therein to 
receive latching hooks 56. When the hooks 56 are 
snap fit into notches 70, the fiber optic connector 
assembly comprises the completed plug as 
shown in Fig. 2. 

Turning to Figs. 1 and 3, the circuit member 14 
in this embodiment is seen to generally include a 



housing receptacle 72 which is mounted on a 
panel member 74. The receptacle 72 has a peri- 
pheral lip or bezel 76 on the facing side of panel 
74. The receptacle 72 has a plurality of openings 

5 78 formed tner in for receiving the contacts 60 
therethrough for electrical connection to female 
terminals 80 (Fig. 3) mounted in the receptacle 72. 
It should be noted that the circuit member 14 
described herein is merely exemplary and can 

w take many other forms aside from the one shown 
here. 

The connector system described herein is selec- 
tively electrically mateable without interfering 
with the optical or light transmitting interface 

15 between the end 44 of the optic fiber 18 and the 
lens 28 of the optoelectronic device 16. Instead 
mateability is accomplished first at the electrical 
interface between the terminal means (the 
optoelectronic device leads 32 and contacts 60) of 

20 the fiber optic connector plug 12 and cyclably 
between the contacts 60 and the female terminals 
80 of the circuit member 14. 

Claims 

25 

1. A fiber optic connector assembly (12) that is 
electrically connectable to a circuit member (14), 
said fiber optic connector assembly comprising 
mounting means (20) including means (24, 26) for 

30 mounting an optoelectronic device (16) having a , 
lens (28) and terminal means (32) through which 
an electrical signal is to be conveyed between the 
circuit member (14) and optoelectronic device, 
and means (34) for mounting an optic fiber (18) 

35 having an end (44) with its end in close proximity 
and alignment with the lens (28) of the optoelec- 
tronic device to provide a mating optic interface, 
characterized by a plurality of integral metallic 
contacts (60, 62) for forming a cyclable electrical 

40 interface between a plurality of terminal leads (32) 
extending from an optoelectronic device 
mounted to the assembly (12) that is selectively 
and repetitively mateable with a circuit member 
(14), said integral metallic contacts each having a 

45 first end with a resilient forked end portion 
adapted for electrical mating with a corre- 
sponding terminal lead (32) and a second end 
having means for selective and repetitive engage- 
ment and disengagement with the circuit member 

so (14) and in that said mounting means (20) per- 
manently maintains the mating optic interface 
when the connector means (60, 62) is electrically 
mated and unmated. 

2. A connector assembly as claimed in claim 1 
55 further including a cover (66) fully enclosing the 

mounting means and a fiber end and optoelec- 
tronic device mounted thereto,- said connector 
means (60, 62) extending out of the cover (66), the 
connector assembly taking the form of an electric 
60 plug (12). 

3. A connector assembly as claimed in claim 1 
or 2 including a ferrule (42) to be mounted on the 
optic fiber a predetermined distance from the 
fiber end, and having an annular flange (50) 

65 formed on the outside thereof, said means for 
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mounting the optic fiber comprising an elongated 
nest (34) for receiving the ferrule, said nest having 
a transverse slot (40') for receiving the annular 
flange (50) and positioning the end of the optic 
fiber relative to the lens of an optoelectronic 
device mounted to the mounting means therefor, 
the mounting means (24, 26) for mounting the 
optoelectronic device being adapted positively to 
position the device relative to said slot (40'). 

4. A connector assembly as claimed in claim 3, 
wherein the mounting means (24, 26) for the 
optoelectronic device is arranged to receive the 
optoelectronic device in a direction normal to the 
direction of elongation of said nest (34). 

5. A connector assembly as claimed in claim 3 
or 4 including an elastomeric sealing member (52) 
to be received on the optic fiber to be compressed 
between a further flange (48)" of said ferrule and 
the housing of an optoelectronic device mounted 
to the mounting means therefor in a peripheral 
area (30) surrounding the lens of the device. 

Patentanspruche 

1. Lichtleiterverbinder (12), der mit einem 
Stromkreisteii (14) elektrisch verbindbar ist und 
eine Halteeinrichtung (20) mit einer Einrichtung 
(24,26) zum Anbringen eines optoelektronischen 
Teils (16) mit einer Linse (28) und einem Anschlufc 
(32), durch den ein elektrisches Signal zwischen 
dem Stromkreisteii (14) und dem opto- 
elektronischen Teil zu ubertragen ist, sowie eine 
Einrichtung (34) zum. Anbringen eines Lichtleiters 
(18) mit einem Ende (44) umfaBt, dessen Ende zur 
Herstellung einer zusammengefuhrten optischen 
Verbindungsstelle der Linse (28) eng benachbart 
und mit dieserfluchtend ausgerichtet ist, gekenn- 
zeichnet durch eine Anzahl einstuckiger metalli- 
sche'r Kontakte (60, 62) zum Bilden einer wieder- 
holbaren elektrischen Verbindungsstelle 
zwischen einer Anzahl von dem mit dem Verbin- 
der verbundenen optoelektronischen Teil ausge- 
hender Anschluftleiter (32), die wahlweise und 
wiederholbar mit einem Stromkreisteii (14) ver- 
bindbar ist, wobei die einstuckigen metallischen 
Kontakte jeweils ein erstes Ende mit einem 
federnden gegabelten Endbereich fur eine elektri- 
sche Verbindung mit einem entsprechenden 
Anschlufcleiter (32) und ein zweites Ende mit einer 
Einrichtung fur eine wahlweise und wiederholte 
Verbindung mit dem Stromkreisteii (14) und eine 
Verbindungslosung von diesem aufweisen, und 
ferner dadurch gekennzeichnet, dalS die Halte- 
einrichtung (20) die zusammengefuhrte optische 
Verbindungsstelle dauernd beibehalt, wenn die 
Verbindereinrichtung (60, 62) elektrisch 
zusammengefuhrt und gelost wird. 

2. Verbinder nach Anspruch 1, mit einer die 
Halteeinrichtung sowie ein Lichtleiterende und 
ein optoelektronisches Teil, die mit dieser verbun- 
den sind, vollstandig umschlieGenden Umhul- 
lung (66), wobei sich die Verbindereinrichtung 
(60,62) aus der Umhullung (66) herauserstreckt 
und der Verbinder die Form eines elektrischen 
Steckers (12) hat. 



3. Verbinder nach Anspruch 1 oder 2, mit einer 
auf dem Lichtleiter in einem vorbestimmten 
Abstand vom Leiterende anzubringenden Kapsel 
(42) mit einem auf ihrer Auftenseite gebildeten 

5 Ringflansch (50), wobei die Einrichtung zum Hal- 
ten des Lichtleiters ein langliches Lager (34) zur 
Aufnahme der Kapsel umfaSt, das Lager einen 
Querschlitz (40') zur Aufnahme des Ringflansches 
(50) und zur Positionierung des Endes des Licht- 

70 leiters in bezug auf die Linse eines in der fur 
dieses vorgesehenen Halteeinrichtung ange- 
brachten optoelektronischen Teils aufweist und 
das optoelektronische Teil mittels der 
Anbringungseinrichtung (24, 26) zum Anbringen 

15 des optoelektronischen Teils zwangslaufig in 
bezug auf den Schlitz (40') positionierbar ist. 

4. Verbinder nach Anspruch 3, bei dem die 
Anbringungseinrichtung (24,26) fur das opto- 
elektronische Teil fur eine Aufnahme des opto-. 

20 elektronischen Teils in einer zur Richtung der 
Langserstreckung des Lagers (34) senkrechten 
Richtung ausgefuhrt ist. 

5. Verbinder nach Anspruch 3 oder. 4, mit einem 
auf dem Lichtleiter aufzunehmenden elastomeren 

25 Dichtungsglied (52), das zwischen einem weiteren 
Flansch (48) der Kapsel und dem Gehause eines 
mit der fur dieses vorgesehenen Halteeinrichtung 
verbundenen optoelektronischen Teils in einem 
die Linse des Teils umgebenden Umfangsbereich . 

30 (30) zu komprimieren ist. 

Revendications 

1. Connecteur de fibre optique (12) pouvant etre 

35 raccorde electriquement a un element de circuit 
(14), ce connecteur de fibre optique comprenant 
des moyens de montage (20) comportant des 
moyens (24,26) pour monter un dispositif opto- 
electronique (16) comportant une lentilie (28) et 

40 des bornes (32) a travers lesquelles un signal 
electrique doit etre transmis entre I'element de 
circuit (14) et le dispositif optoelectronique et des 
moyens (34) pour monter une fibre optique (18) 
ayant une extremite (44), de telle fagon que son 

45 extremite soit situee a proximite immediate de la 
lentil le (28) du dispositif optoelectronique, et a 
I'alignement avec celle ci afin de constituer une 
interface optique de couplage, caracterisee par 
une piuralite de contacts metalliques d'une seule 

so piece (60 62) pour former une interface electrique 
periodique entre une piuralite de conducteurs de 
bornes (32) s'etendant a partir d'un dispositif 
optoelectronique monte sur le connecteur (12) et 
qui peut etre coupte selectivement et d'une 

55 maniere repetee avec un element de circuit (14), 
ces contacts metalliques d'une seule piece com- 
portant chacun une premiere extremite avec une 
portion extreme elastique en forme de fourche, 
adaptee pour etre raccordee electriquement avec 

eo un conducteur de borne correspondent (32) et 
une seconde extremite comportant des moyens 
permettant un engagement et un degagement 
selectifs et repetitifs avec I'element de circuit (14), 
et en ce que les moyens de montage (20) main- 

65 tiennent en permanence I'interface optique de 
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couplage lorsque les moyens de connexion 
(60 62) sont couples et decouples electriquement. 

2. Connecteur de fibre optique suivant la reven- 
dication 1 caracterise en ce qu'il comporte en 
outre un couvercle (66) enfermant totalement les 
moyens de montage etune extrSmite de fibre et 
un dispositif optoelectronique monte* sur ceux ci, 
les moyens de connexion (60, 62) s'etendant a 
I'exterieur du couvercle (66), le connecteur 6tant 
realise sous la forme d'une fiche electrique 
embrochable (12). 

3. Connecteur de fibre optique suivant Tune 
quelconque des revendications 1 ou 2 caracterise 
en ce qu'il comporte un manchon (42) destine a 
etre monte sur la fibre optique k une distance 
predetermined de I'extremite de cette fibre, ce 
manchon comportant une bride annulaire (50) 
formed sur sa surface externe les moyens de 
montage de la fibre optique comprennent un 
berceau allonge (34) pour recevoir le manchon, ce 
berceau comportant une fente transversale (40') 
pour recevoir la bride annulaire (50) et mettre en 
position I'extremite de la fibre optique par rapport 



a la lentille du dispositif optoelectronique monte 
sur les moyens de montage de ceiui-ci, les 
moyens de montage (24, 26) pour le montage du 
dispositif optoelectronique etant adaptes de 
5 maniere a mettre en position d'une maniere 
positive le dispositif par rapport a la fente (40'). 

4. Connecteur de fibre optique suivant fa reven- 
dication 3 caracterise en ce que les moyens de 
montage (24,26) pour le dispositif opto- 

10 electronique sont disposes de maniere a recevoir 
le dispositif optoelectronique dans une direction 
perpendiculaire a la direction de I'allonge ment 
du berceau (34). 

5. Connecteur de fibre optique suivant I'une 
15 quelconque des revendications 3 ou 4 caracterise 

en ce qu'il comporte un organe d'etancheite (52) 
en elastomere destine £ etre place sur la fibre 
optique pour etre comprime entre une autre bride 
(48) du manchon et le boltier du dispositif opto- 
20 electronique monte sur les moyens de montage 
de celui ci dans une zone peripherique (30) entou- 
rant la lentille du dispositif; 
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